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The Silver Creek Tailings/Prospector Square site is located within the
city limits of Park City approximately 30 miles east of Salt Lake City. The
site is currently being investigated by the state of Utah and EPA through a
memorandum of agreement (Appendix B). The USGS Water Resources Branch and
Ecology and Environment Inc. Field Investigation Team were requested by the
two principle investigators to conduct a drilling and well installation
program at the site. The USGS was requested by the state of Utah to oversee
well installation at the Silver Creek site, while E&E was requested to

subcontract the drilling and to supervise the drilling program.

There were three phases of the drilling conducted at Prospector Square,
Park City, Utah. The first phase was conducted during July 15-23, 1987. The
second phase was conducted during July 27-August 5, 1987 and the third phase
was conducted during August 13-21, 1987. The drilling was subcontracted to
the Earth Data Acquisition Group (EDAG) of Denver, Colorado under TDD
F08-8611-34D.

FIT arrived onsite July 15, 1987 at 8:00 a.m. and met with Jim Mason,
United States Geological Survey (USGS) and Altoh Schoonmaker of EDAG, topics
of discyssion were the site safety plan and proposed drilling schedule. The
site safety meeting was conducted, all participants signed the release form
and drilling began on PS-MW-16 at 10:30 a.m. EDAG was equipped with a CME-75
hollov stem auger rig (HSA) with a downhole hammer. Prior to commencing .
drilling, the USGS, in conjunction with Park City representatives had
utilities checked and received final permission from Park City Engineer, Ron

Ivie to drill and install wells on city property.



A. SHALLOW ALLUVIAL MONITORING WELLS

Eleven shallow monitoring wells were installed at various locations in the
Prospector Square area (Figure 1). Selection of the well locations were based
on professional judgment of the USGS Hydrology Branch, Salt Lake City, Utah.

A summary of shallow alluvial well logs and completions is presented in

Appendix A.
The objectives of installing the shallow alluvial wells were:

o To define water table elevations, aquifer permeabilities, gradients and
flow directions. '
o To document lateral and vertical extent of contamination.

o To provide geological information on the subsurface conditions.

Installation of 11 shallow monitoring wells occurred during the three
drilling periods. The following is the breakdown, including the date and type

of drilling and the number of wells installed.
DATE TYPE OF DRILLING WELLS INSTALLED
7/15-7/23/87 Hollow stem auger (HSA) PS-MW-1s, PS-MW-2,

PS-MW-4, PS-MVW-6,
PS-MV-5s, PS-MW-7 (6)

7/27-8/24/87 HSA PS-MW-3, PS-MVW-9, PS-MV-5
PS-MW-10, PS-MV-1D (5)

8/13-8/21/87 HSA w/casing advancer PS-MV-2D, PS-MW-11 (2)
Boreholes

PS-BH-001, PS-BH-002 (2)

A CME 75 hollow stem auger drilling rig vas used to drill the above
mentioned boreholes. The boreholes were advanced with a 7 5/8" hollov stem
auger, with split spoon samples taken at 5.0’ intervals unless field
conditions warranted otherwise. Samples of the unconsolidated sediments were

obtained using a 2', 18" or 24" split spoon barrel. Geologic descriptions of



the samples were made immediately at the time of collection and a detailed

geologic log was prepared. Logs are provided in Appendix A.

If a sample was collected for analysis, the sample was composited in a
stainless steel bucket, the sample was placed in an 8 ounce glass jar with a
teflon lined 1lid. The sample was labeled with the appropriate sample tag
including the samples name, the date, TDD #, well number and depth. The lid
was taped, the sample placed in a plastic sample bag, then placed in

appropriate sample containers under chain of custody.

Drill spoils produced during the drilling program were containerized in 55
gallon drums and stored at the Summit County Landfill with permission from Ron
Ivie. Spoils were containerized from all boreholes. Screening samples were

collected and analyzed by the state lab for metals and E.P. toxicity.
B. DEEP ALLUVIAL VWELLS

Two deep alluvial wells were installed upgradient of Prospector Square.
Vell locations were based on locations outlined in the USGS project proposal
for Prospector Square. A summary of deep alluvial well logs and completions

are presented in Appendix A.
The objectives of installing the deep alluvial wells were:

o To determine baseline water quality in the deep alluvium upgradient of
Prospector Square. '

o To provide geologic information of the alluvium beneath the shallow
aquifer and wells.

o To determine the hydraulic gradient between the deep and shallow

alluvium.



C. TAILINGS DRILLING

In addition to shallow alluvial wells, two shallow boreholes were drilled
to the base of the tailings (PS-BH-001 and PS5-BH-002). The locations of the
boreholes were chosen to assist in deteriming the horizontal and vertical
distribution of tailings in the Prospector Square area in partial fulfillment
of SARA, Section 125. The 2 shallow holes were drilled to depths of 9.6’ and
8.0’ respectively. The borings were drilled down to native material. The
boreholes were backfilled with a mixture of native material and bentonite.

Borehole logs are contained in Appendix A.
D. VWELL COMPLETION

Wells were constructed of 2" inside diameter Schedule 80 PVC casing with
either 10 or 20 slot screen. Shallow wells were drilled approximately 15’
into the water table and a five foot section of screen was set five feet above
the bottom of the well. A five-foot silt trap was installed below the screen.
The annular space around the screens were backfilled with 10/20 Colorado
silica sand to five feet above the screen. A minimum 2 foot bentonite seal
was emplaced on the sand and hydrated. The placement of this seal was to
prevent any downward migration of surface water. The annular space around the
well casing was grouted with cement and 4% bentonite slurry to within 4 feet
of the surface. A four feet locking steel surface casing was placed in the
hole, and a neat cement surface seal was then emplaced. The casing was set

flush with the ground surface.

Deep alluvial wells were installed and completed in the same manner as

shallow alluvial wells except for the following procedures:

o 1 ten foot section of 20 slot screen was set at total depth without the
use of a silt trap below the screen.
o Setting of the bentonite and cement seals was accomplished via a 1"

tremie line.



E. VWELL DEVELOPMENT

The wells were developed by use of a Brainard-Killman pitcher pump. All
wells were pumped until temperature, pH, specific conductance and flow rate
were constant. Several (3-7) casing volumes of water were evacuated before
chemical equilibria was obtained. All development water was containerized and
stored at the county landfill pending analysis for hazardous waste

characterization.
F. DECONTAMINATION

Upon completion and development of each well, equipment used in the
drilling process in as steam cleaned and rinsed with water. The steam
cleaning was accomplished by using a Hotsry Steam cleaner with a soap and
wvater mixture. The equipment was rinsed with clean water to remove any soap

residue.
G. VWELL SURVEYING

At the direction of E&E, all wells and borings were surveyed to an
existing benchmark for horizontal and vertical control by J.J. Johnson and
- Associates of Park City, Utah. Table 1 contains these data. Water level
measurements were recorded subsequent to this survey by the USGS. The USGS

will develop a potentiometric map showing ground water flow direction.
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WELL/PIEZOMETER COMPLETION DIAGRAM
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Drilling Method S L
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Drilling Fluid T
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Me E ( Below
Completion Grade “ e Grade
Basis: Geological Log L~ Geophysical Log -
. Type

Totel Depth of well (ft.) 0,3
Casing String(s): C=casing Szscreen -
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Bentonite Seal(s) AR to /0 feet
V2202 B to s/ feet
Bentonite (type) T Y T i
Backfill {cuttings) ’ to feet
Cement Seal(s) 47 to /X feet
/Y S to 2 feet

Cement Compasitjon P L m, 2 —
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Bit(s) YY) Tl T B
AN,

Orilling Fluid

Surface Casing
Hollow Stem/Drive Casing 1.D. (in.) "z
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WELL/PIEZOMETER COMPLETION DIAGRAM

. -~ AL . 0 -
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WELL/PIEZOMETER COMPLETION DIAGRAM

[ ) fﬁ . f 13 _ e
Project "’O‘ﬂ)ﬁ(/,}")}- AU LT N, TUE - 561/ & o
- i/ / /1 ’4_ v ; .—\/ /“
Location L /." Well Number .’."/._I_\ — //V ~
7N d - e C.
Geologist __~- ' ol Date(s) of Installation 7=~7:.§/27 - J 7
R . S ea 01 R
Depth to Water 2. D7 feet (G.L.) Elevetion fram Measuring Point ':’714 R
DRILLING SUMMARY:
Depth (ft.)_ , N -
] — £ 55 AlAan Zckooniate
- - Or =L T S 7N ._( 7
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i L (2 © Drilling Method T oI R A
3 N \ Bit(s) em A YV
: PN Drilling Fluid L AL TS T
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Surface Casing
\ A v A Hollow Stem/Drive Casing 1.D. (in.) _/7%/
- RN Total Depth of Boring (ft.) A
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) " WELL DESIGN:
10 ~ AN
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\ . Total Depth of Well (ft.) 44, [0
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' . _ to feet
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, == , Cement Composition &%/ Wé‘t(/ﬂ /%'-77:? /
— T #oy U ééreia - WlLoy—
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JI = Protective Casing Type, .- .
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] '3‘ K N Other 7 /
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WELL /PIEZOMETER COMPLETION DIAGRAM

Project IR CLIT) A2 10 M. FIE- 6N - 3G D
= v ] " - i Jp— p =
Location ~* X/ 0, /7 well Numper _~ 0 — ot/ =3
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/
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l=—. Bentonite (type) //¢ % HE/H TS
2.5 , ‘ Backfill (cuttings) _ 20D to 2 feet
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Date(s) of Installation 7 - /es ~ %

Depth to Wat

Depth (ft.)_

ee _ X177

7

z 3
. re - )
feet (G.L.) Elevation from Messuring Point 2 7 7 2. &G
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Casing: Q7 Scacdule. 50 Sv  § e 10 chions
Screen: & <ALl A, TVC. | et/ $T8vq
V4
Centralizers AL
Gravel/Sand Pack A5 to /X feet
10= 20 flek _liiq < ey
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WELL/PIEZOMETER COMPLETION DIAGRAM

' ~ ’-\ - ,ﬂ i _ - N
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Location Al LY /. L’/ Well Number -'P“" a4 &
. o . ’// el -y Rl
ceologist " 12OV Dete(s) of Installation 7 =<0/&/-57
g . S Laa, L
Depth to Water /«g 0 feet (G.L.) Elevation from Measuring Point 5732/ ’A)
DRILLING SUMMARY:
Depth (ft.) . : 1 C. .
7 \ NEET rm{ briller &./49. 0. - Alnn -JKAOCU;?[?/(Z;
/] /1N é ‘.CEL.M 3 v L
% : .
N A1 ¥ Rig Type Y,
ne totechie (a,SlfL’-] Drilling Method___ 7“OA8) ) (7~
> A Bit(s) IAANE  rapl .
\ U\ Drilling Fluid _O S/ A CLAY Lt vea¥lrs
\ Y '
/ 4 Surface Casing .
5 A ’\/ - Hollow Stem/Drive Casing 1.D. (in.) 7777
_ h N Total Depth of Boring (ft.) 277
-le ‘/”' 7— Borehole Diameter (in.) LI
{
WELL DESIGN:
48 / L
. Aheve Below
. Completion Grade d’# - Grade
’0 _ = Basis: Geological Log - Geophysical Log
- " Type
. Total Depth of Well (ft.) Z29. 0
Casing String(s): C=cesing =screen " _
. S - X9 - 2% < -29-/2
43 - 19 Final ~a 7 :
' v AR L
* . . . . ; -
{4 . Z—:’ inihal Casing: 27 odedu D Pvr
* - i’} e oy e -l -
15 4 . Sereent o SRETTIE o0 VT DD IOL
. Centralizers CONL
Gravel/Sand Pack s to < feet
S N =20 LS =i oA
Bentonite Seal(s) 5 to & feet
P to feet
119 - Bentonite (type) /9% JL/LT <
70 - —!" Backfill (cuttings) to feet
0 > Cement Seal(s) 5 to O feet
N p— to ’ feet
Cement Composition «hr7rzeor 7apafl [/ Tl
\ |——f " 4
' Protective Casing 2., _to D feet
- Protective Casing Type 5 7 SU8LV .vivd ‘omdd g L2730
daui N 7
M Other
42‘5 . \ .
WELL DEVELOPMENT: _
‘ Method /.7 ?5”’7 )l
kY '(
r Duration v 7 hre Estimated production / gpm
. . v Water Appearance (Zevi-
19 4700 -

Ronarket Some TR AT TG Gr 7w ed 07 v o oled
ok Al v —-FT laderv S
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WELL/PIEZOMEVER COMPLETION DIAGRAM

=, 5 _, o r Il SN
Project TIORLL Rl Y. 100 No. OS5 — SBH - SYL
TNV 2] v P, — i
Location “Zale ' ’4 !-// well Numper *.5 - /L/W - ;
/ - R
Geologist £ /‘76-')// Dete(s) of Installation /= £/ 57
rory .
Depth to Water 10-S2. feet (G.L.) Elevation from Measuring Point £77C. 46
DRILLING SUMMARY:
Ny .
W (Y teckins claal .
/A M| VG [asirK] Rig Type o 7TE
I Drilling Method // O/ OYs JI¥LM UL/
( Bit(s) TAVL, g -
13 > Drilling Fluid A [/
A \ "
_ Surface Casing b
DR W ) Hollow Stem/Drive Casing 1.D. (ip.) _ 7 7%
\ Total Depth of Boring (ft.) 2.5
A\ - Borehole Diameter (in.) YA/
\ AN WELL DESIGN:
/ /\ . '
\ Roove o A Below
4.5 { Completion  Grade Grede
Te) -_ "~ / 7'7 o Basis: Geological Log [ Geq:h;aical Log
e = ype
“, A4 .
052 A Z = final Total Depth of Well (ft.) <3
—i.5 u A7 Casing String(s): _C=casing S=screen . ;
1.0 Zlndial - - 25 ~40 £ - £0-75
) ) e - /5= ¢ -
. ./ .
- Casing: ,3" 2N U3 190 o Seio 'Seohons
15 ] - Screen: 07 LKL AP Al CIEY L XS,
—] ST e on
- Centralizers
—] Gravel/Sand Pack > A .to _ feet
. 10-10 Hrd Stiia ool
R Bentonite Seal(s) ", S to P <~ " feet
’ P to feet
’ ) Bentonite (type) _//&% CHETL
. B== Backfill (cuttings) to feet
20 Cement Seal(s) [z to 7:0/)’-(. /0 T feet
> L eet
. Cement Composition
\ Pb o Doy
) Protective Casing ~ . _ feet
, Protective Casing Type .5 77 «@’ 2 17 Lo
. ‘ : Mﬁ” ;
' \ Other s -
25 1 Top 1-

WELL DEVELOPMENT:

Method

_
Hana “tm o

Duration __ 0. 2. hrs ?stimated product ion

Water Appearance

L

v

Remarks:




WELL/PIEZOMETER CUMPLETION DIAGRAM

— ~
Project '12@3"/{)@-‘/—6’7" SR

0 N, | TE- B0/~ 4D

‘ e
Location @’Z;IL (-44,

Geologist /L///C// :)7/(?/’ 7

Well Number /:)-S" "('755/ - f/’?

-~ o
Date(s) of Installation .7 L ?‘

Depth to Weter

feet (G.L.)

Depth (ft.)_

¥a

J
)

2

96 -114.87
—26.6

—

4345

40 - mp

N

< <

TEHAT

-7

# locking Shie f
1 Poleclic (e

|

—
Elevation from Messuring Point 57‘3/, 7 /

ORILLING SUMMARY:

oriller & D, 5. “7- Alon Aoomaks~

Rig Type [ "7’" #5

Drilling Method /M//Mf/ MY Bl ;gr—
Bit(s) BN YL ey

Drilling Fluid i

Surface Casing
Hollow Stem/Drive Casing I.D. (m )y 7Y
Total Depth of Boring (ft.) 0,7

Borehole Diameter (in.) LN/
WELL DESIGN:

Rpave fOA Below
Completion Grade pd Grade

Basis: Geological log Geophysical Log

. - ype
Total Depth of Well (ft.) Z[I ./
Casing Stnng(% C-casmg_ Sz's_,creen
yl L5 -33.8 | 3
e 1A S

Lo A~

Casing: 0?/ P&[fbf/!_ 2} /D/C fQ/ /0/-&6‘-7-50/"\(

. D - MNo Y
Screen: .57 76///40115 U777 Sl O

335" —I18S

Centralizers AEPLE_
Gravel/Sand Pack , A _to 4/ feet
/0= 200 fﬁoh— i b 7 | 2T

Bentonite Seal{(s) 2%/ to /< feet
—_ . to feet -

Bentonite (type) /¢ ~“F£/A7cC '

Backfill (cuttings)’ to feet

Cement Seal(s) J2 to feet

/to feet
Cement Composition J/ 770 J“[f%& * 1T, ﬂ_zn
sy v
Protective Casing ¢/ 57 to /) feet

Protective Casi

?l}yml ol [ ya 7/
87 SHES g LOM#HA W%O
Other P4

WELL DEVELOPMENT:

Method

Duration hre Estimated production : gpm
Water Appearance

Remarke : &z;g V=5 08D

Wp/r A &40(

A




WELL/PIEZOMETER COMPLETION DIAGRAM

Project TR A 2y 0 No. | i T 2T /
Location NEIEARTEs ' well Number - C 7
[ . - N T
Geologist MAER Date(s) of Installation '~ > "- 7 =
5292
Depth to Water 0 feet (G.L.) Elevation from Measuring Point 7 7
DRILLING SUMMARY:
Depth (ft')- ; o b './I" . '--r\—r'\/w.’/'/'" S
: T cccing wwel  Oridler S 2y Nl e A5 L
Voo ‘/ A ;",‘Vrﬁ/_(!-:,':/', !Tf,l"{‘; Rig Type - iie ./
7. . i Drilling Method = - mu4/ A7 -1y Lo
. 7 Bit(s) e R4
/. Drilling Fluid T e
o A _
Surface Casing
, Hollow Stem/Drive Casing I.D. (in.) o
- Total Depth of Boring (ft.) ~
. Borehole Diameter (in.) e
R — WELL DESIGN:
" Abave L Below
T Completion  Grade Grede
Basis: Geological Log e Geophysical Log
1 4 ’ L — Type
Total Depth of Well (ft.) <. O
Casing String(s): C=casin Szscreen
T - Cg ng"/'s'-r;%g: -’33 -8
-4 - ) -
’9 b ~ 5 : 3 . o, =
Casing: -~ Schmrtze 7 SO FHC /0 Ao

AN b N

.

RO .

.

C \
'S

- N

—1':}\) | —

Ao

Sereen: . . L ALLos . I TN AT

—

T e A
Centralizers R s
Gravel/Sand Pack s to S . . feet
’ D=0 /'.""f_’ij' LD Lits e, vl
Bentonite Seal(s) o J to  --.0) feet
i to feet
Bentonite (type) & ¥ s S TfAS=
Backfill (cuttings) to feet
Cement Seal(s) DD to 2, /D feet
to feet
Cement Composition . _
P LAl T Tl L ] v—
Protective Casing N, to 2.0/ feet

Protective Casing Type

THTT o K 07 et 7D
Other ) v /

WELL DEVELOPMENT:
I
Method 'ld&’/_'f -'/?-'//7’ 27 _fa/' (Ppm,

Duration e hrs Estimated production - ~—___ gpm
Water Appearance .. i <ot IR AA o

o 7 7

Remarks:
T ok Al 1D TEO0 5 2 A 8




WELL/PIEZOMETER COMPLEYION DIAGRAM

,"Od/x éﬂ'— J"’ 21’

Eog - B~ 390

10D No. _/
P - M) — /0

Project

7
Location "/734/(— ({ /t:
Geologist /(/ f-.’??(fﬂLﬁ

Well Number

Date(s) of Installation 7= 3/~ 57

/. é‘/

Depth to Water

Depth (ft.)

l /Mb(k;:;'w
Jdis |l —!m\cd
Z /
1
s [ A

TR RIS TRRI

25-ToD

feet (G.L.)

cnﬁ

Elevation from Measuring Point

DRILLING SUMMARY:

briller &. 2. 9 G  Altor, Siloomaler

7
Rig Type LIT7E 98 , .
Orilling Method S OOROTY R S L
Bit(s) onYe pps
Drilling Fluid A
Surface Casing ,
Hollow Stem/Drive Casing I.D. (in.) 7Y
Total Depth of Boring (ft.) /2.
Borehole Diameter (in.) NS4
WELL DESIGN:
Abave /{/,ﬁ Below
Completion Grade Grade
Basis: Geological Log (o’ Geophysical Log
Type
Total Depth of Well (ft.) /7 5
Casing String(s): C=casin Szscreen
o = o - e 62D
. -
Casing: Q'(?”f&dl/é— }0 /9/&
O on b Lo L
Screen',.L .,/L’ﬂm,(w Y A AL L e A
Centralizers L
Gravel/Sand P ck 2 a R sto Y /7 feet
0 -29 77N 4
Bentonite Seal(s) Nz to 2.0 feet
~ 7, to feet
Bentonite (type) TG gL
Backfill (cuttings) to feet
Cement Seal(s) Z. 0 to %) feet
, to eet
Cement Compositi f
(2 14 -
Protective Casing ‘£ to 72/ feet
Protective Casing Type _
47 TZT ool 1O 2N

Other Y _/

WELL DEVELOPMENT:

Method

Duration / hre Estimated production /-G gpm
Water Appearance A Aol
7

Remarks:




WELL/PIEZOMETER

COMPLETION DIAGRAM

>
c ’ <
Project /Oy-*? 'P7 "QC/”’Z/ 100 No. .;‘//.(— pl- 2D
Z 4 / 7, L . — 7
Location /’7,74, Uu‘) neZa Well Numper =S - A7t — /7
/—- o 7 - ;( -
Geologist 7. fo’k" Date(s) of Installation . /53-8 7
Depth to Water /, gu feet (G.L.) Elevation from Measuring Point
DRILLING SUMMARY:
Depth (ft.) PO q L r'&// A
7] Z. L L, /%/) S COIHT L7
I I/;z‘lak’m '\?Jld Driller = - & vf 4
1 {f)e‘-i usa;n?‘ Rig Type Y
e v Drilling Method LS A
Q 4 2H 7 7-—— ’T'Ml Bit(s) oY ARy,
N / o Drilling Fluid AT P
—1.2 / /?'"ﬂhhﬂl
_Z ZA Surface Casing
| : Hollow Stem/Drive Cesing 1.D. (in.) ’/4
“4 - . Total Depth of Boring (ft.) »
. . Borehole Diameter {in.) Y
, - WELL DESIGN:
[ . -
- Abyé 4 Below
* Completion Grade ¢ e Grade
. . Basis: Geological Log L~ Geophysical Log
Q : Type
@~ ¢ Total Depth of Well (ft.) 20.0
* Cesing String(s): C=caging S=screen
. g - 70 - o< - /J 0
N . - r/e =
lo - \ N Casing: _2’ ,f(&dl{[& LQD ayiel
o0 - - i) An e /
. : Screen: 27 JIKEALILY i/ Fe— LU SOV
.2. - . h Centralizers NI r—
. Gravel/Sand Pa ]0 - s to s 7 feet
s 0-120 HLtaks T (rzed.
N Bentonite Seal(s) ‘a7 toe /. J feet
'L} - a4 to feet
\ N Bentonite (type) 7y S
_ ‘S . Backfill {cuttings) to feet
N Cement Seal(s) Iavi ta__ O feet
'b \ . to feet
- Cenent Compagitio
~ AT [T IO 7=
) Protective Casing v/ 0 to (7 feet
: Protective Casing Type . _.
16 ) . b ST o & T Firg o
. Other 7 7
\
\ » WELL DEVELOPMENT:
h * ; :
lo 4 - - Methoa 7w /"””7/0
Duration S///# Eatxma roduction /. %) gpm
Water Appearance o
iy -

Remarks:






